This paper investigates the factors influencing unpaid leave or furlough in Taiwan. The data used is from the First Social Image Survey in 2009, which focused on work situation, cross-strait relations, interpersonal trust, institutional trust, and other related issues. The sample ages are from 19 to 89. The method used is probit modelling for examining the influences on unpaid leave. The main empirical results find that older workers, people with highest educational attainment, widows and widowers, middle class workers, and workers living in eastern areas are less likely to take unpaid leave from the labour market. In particular, male Mainlander workers are more likely to take unpaid leave. Moreover, female workers with highest educational attainment, widowed, and of middle class are less likely to take unpaid leave. Finally, workers with high earnings are less likely to take unpaid leave, but female workers with high family income and female workers who are divorced or separated have a higher probability of unpaid leave.
Introduction
Due to the 2008 global financial crisis, many Taiwanese business enterprises faced difficult situations, such as the decreasing orders, reduced salaries, and working stoppages, forcing many companies to shut down production to adjust capacity while employees faced reduction in working hours, forced vacations, benefits, pay, or even layoffs. In order to avoid mass layoffs, resulting in job losses or serious social problems, in 2008 the government tried to persuade manufacturers to use unpaid leave.
The use of unpaid leave or furloughs did not originate in Taiwan. For example, the parental and family leave law in Vermont, USA, in 1993, protects employees who need to take time off from work. The law requires some Vermont employers to provide unpaid time off from work to some employees. There are three types of leave, including the following: (1) parental leave: female employees can take parental leave during their own pregnancies; male and female employees can take leave for their new born or newly adopted child; (2) family leave: employees can take family leave if they are seriously ill or if certain family members are seriously ill; (3) short-term family leave: employees can take short-term family leave for activities that directly relate to their child's academic advancement; employees can take short-term family leave to respond to a medical emergency of their child, step-child, foster-child, ward, spouse, civil union partner, parent, or parent-in-law, to go to medical appointments with a child, step-child, foster-child, ward, spouse, civil union partner, parent, or parent-in-law, or to go to their own medical appointments. Employees can also take short-term family leave to accompany a parent, parent-in-law, spouse, or civil union partner to other professional appointments that are related to the care or well-being of their family member (please see http://women.vermont.gov/sites/women/files/pdf/Parental Family Leave Guide.pdf). Moreover, regarding family leave in Canada, female employees are entitled to a standard 17-week unpaid, job-protected maternity leave. In addition, both male and female employees are granted up to 37-week unpaid, job-protected parental leave (35 weeks for women if being combined with maternity leave for a total of 52 weeks) in order to care for a new born or newly adopted child (Department of Justice, Canada, "Canada Labour Code (R.S., 1985, c. L-2), Part III: Standard hours, wages, vacations, and holidays. " (p. 175). Please see 2 Economics Research International http://www.catalyst.org/knowledge/family-leave-us-canadaand-global).
In addition, after the crisis of the bubble economy businesses in Japan, similar practices of unpaid leave or furloughs were also introduced during the 1990s [1] . On the one hand, businesses can avoid firing workers directly; on the other hand, they can reduce costs. Unpaid or administrative leave allows businesses to adopt "shorter working hours to reduce wages" in order to maintain the conditions of labour contracts. The shortening of working hours reduces wage costs while maintaining employment. However, is this response to a short-term and special economic crisis or a long term situation? If it was the latter, employees might become quasiunemployed or subject to frictional unemployment, resulting in job losses and serious social problems. The winner of the 2010 Nobel Prize for Economics, Professor Christopher A. Pissarides, publicly praised the unpaid leave system in Taiwan suggesting that it may provide a double win for employee and enterprise (please see http://podcast.asia.edu.tw/podcast/show episode/1599).
Most previous empirical studies of employment focused on human capital, such as the impacts of years or levels of employment, professionals, and ranking of schooling in Taiwan. For example, Lin [2] and Chuang [3] analysed the issues surrounding unemployment, job search, and the determinants of wages. Furthermore, Chen [4] discussed the issue of young people not in employment, education, or training (NEETs) using quality analysis and Hung [5] investigated the influencing factors of health and labour force participation among young people in Taiwan. However, few empirical studies have considered the problems of unpaid leave or furlough in Taiwan [1, 6] . This paper tries to fill this gap and investigates the factors influencing unpaid leave or furlough in Taiwan.
The paper is organized as follows. Section 2 presents some basic facts of labour force participation and unemployment. Section 3 describes the data source. Section 4 presents the model and estimation. Section 5 discusses the empirical results. Section 6 concludes the paper.
Basic Facts of Labour Force Participation and Possible Factors Affecting Unpaid Leave in Taiwan
According to the report of the Directorate General of Budget, Accounting, and Statistics (DGBAS), the highest labour force participation (LFP) rates by people aged 30-39 gradually increased from 76.1% in 1990 to 85.3% in 2013. For those aged 40-49, the rate also gradually increased from 74.3% to 81.8%; for those aged 50-59, it remained constant at 60.7%, for the fourth group aged 15-29 the rate decreased from 55.6% to 51.1% and for the final group aged 60 and over it decreased from 25.3% to 20.9% during the same period, as shown in Figure 1 . The possible reason for the LFP of youngest group gradually decreased that those who might be continuous to study for higher educational attainment. In particular, the numbers of universities and colleges have gone up from 105 in 1986 to 168 in 2013 in Taiwan. However, the highest unemployment rates also belonged to the youngest group, those aged 15-29 gradually rose from 4.1% in 1990 to 10.2% in 2013. This trend became more serious, rising from 6.6% in 2000 to 10.9% in 2010. The unemployment rates of medium aged groups, including those aged 30-39, 40-49, and 50-59 had been controlled, remaining below 4% during the same period, as shown in Figure 2 . There was a large gap in unemployment rates between the youngest and medium aged groups. This may indicate that the young people have difficulty finding a job and are prone to frictional unemployment and face the problems of unpaid leave or furlough. Moreover, the Taiwanese society faced the problems with negative population growth and declining fertility. The possible reasons depend on the young people with low earnings. It may be difficult for them to buy a house, to marry, and to raise their children. Therefore, the fertility rates of Taiwan become the lowest in the world over the past decade. Adam Smith talked about the issues of wages of labour in An Inquiry into the Nature and Causes of the Wealth of Nations; he presented the following: "Labour is there so well rewarded, that a numerous family of children, instead of being a burden, is a source of opulence and prosperity to the parents" (please see http://www2.hn.psu.edu/faculty/jmanis/adamsmith/wealth-nations.pdf, p. 63).
Therefore, the problems of unpaid leave or furlough may let Taiwan today population become worse and the government needs to consider how to solve these root causes of the crisis. How do variables such as gender, race, economic status, and educational level affect unpaid leave? This paper uses data from the 2009 First Social Image Survey to address this question. Hopefully, it can provide useful suggestions to the government for solving the problems of unpaid leave in Taiwan.
Data

Data Source.
The data set used in this paper is from the First Social Image Survey (FSIS), 2009 [7] , which was conducted by Professor Yang et al. The survey topics included work situation, cross-strait relations, interpersonal trust, institutional trust, and other related issues. This paper is only focused on the work situation, whether family members suffered wage reductions, unpaid leave, unemployment or layoffs, understanding the situations, and further inquiries in such cases, such as whether the rest of the family provided material and psychological assistance.
The sample ages are from 19 to 89. The total sample has 1256 observations, including 801 people working, 119 unemployed, 26 students, 188 housewives, 119 retired, and 3 others. Therefore, the effective sample of labour force participants has 855 observations from people working and unemployed, who have completely answered all the questions.
Variables Specification.
Probit analysis examines the influences of individual cases of unpaid leave, whether they take or do not take furlough. Hence, the dependent variable is simply specified as = 1 if the respondents or their family take unpaid leave and zero otherwise. The explanatory variables include (1) individual characteristic variables: age, gender, race, education, marital status, and health status, (2) social network variables: work positions in social class, family support, and residence, and (3) economic variables: earnings and family income. A full definition of the variables and summary statistics of the sample are given in Table 1 .
Empirical Specification
This section seeks appropriate ways to measure the impact of unpaid leave in Taiwan. This paper uses probit modelling to examine the influences on the use of unpaid leave.
Let represent the choice of no-pay leave ( = 1 if unpaid leave taken, 0 otherwise) and let the two outcomes, furlough and not furlough, be described by the state-specific utilities * [8, 9] :
where represents a common set of control variables, 0 and 1 are vectors of unknown parameters, and 0 and 1 represent unobservable (state-specific) taste components. Under this characterisation, an individual will choose to participate if the utility to be got when furloughing (denoted by * =1 ) exceeds the utility to be had when not furloughing (denoted by * =0 ). An employee will decide to work if * =1 > * =0 , and therefore the decision to work is as follows: = 1 ( * =1 − * =0 > 0). Consequently, the observation rule (1) can be rewritten as
Clearly, both sets of parameters 0 and 1 cannot be identified. However, the difference 1 − 0 can be identified and can implicitly parameterise the choice model as
where
Maximum likelihood estimation (hereafter, MLE) considers the probability of observing a sample of behavioural outcomes and characteristics. Consider a sample of observations { , } drawn at random from a population, where is binary. Assuming the observability criterion = 1 (
for a latent variable equation of the form * = + and assuming that the distribution of is standard normal and independent across observations, MLE solves for the parameter vector which is most likely to have generated the data { , }. For any vector , the probability of observing the outcome conditional on the data is
Taking a natural log to obtain
for the probit model, the following conditions for probability hold:
where Φ( ) is the standard normal cumulative distribution function. Substituting the above into (5) gives a conditional likelihood function of the form:
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(1) The / is for discrete change of dummy from 0 to 1.
(2) Other notes are the same as in Table 2 .
The first-order condition requires that
yielding the ML estimatẽ. Table 2 shows the coefficient estimates of unpaid leave without economic factors by probit model. First, for the benchmark individual, all explanatory variables take a value of zero. The benchmark individual in all cases is a single Fujianese woman, aged less than 29, who has primary school or lower education and lives in the north. This benchmark value is reflected in the constant variable in Table 2 , where the probability is Pr ( = 1 | ; ) = Φ (0.108) = 0.543.
Empirical Results
The effects on the probability of unpaid leave without economic factors can be calculated out for different demographic circumstances [10] . Holding other factors equal, how does the probability change for Mainland workers (Race3)? This situation models changes in the probability of unpaid leave excluding economic factors for Mainland workers:
Pr ( = 1 | ; ) = Φ (0.108 + 0.315) = 0.664.
That is, Mainland workers will have a higher probability of unpaid leave without economic factors. Therefore, if the estimated coefficients are positive, the probabilities of work increase. If the estimated coefficients are negative, then the probabilities of work decrease. Next, the estimated coefficients of Age3, Age4, Age5, Edu4, Marit4, Position3, and Residence4 variables are statistically significantly negative for unpaid leave as shown in Table 2 . This means that older workers, people with highest educational attainment, widows and widowers, workers of medium level of social class, and workers living in eastern areas are less likely to take unpaid leave.
For gender factors, Table 2 shows that the estimated coefficients of Age3, Age4, Age5, Position3, Happy, (1) Goodness of fit is as follows: the result of Log-likelihood ratio test can reject the hypothesis that all coefficients except for the intercept are 0 at the 0.01 level. Considering the Gender variable, the LR chi2 of male is LR chi2 (25) and female sample is LR chi2 (24), respectively. (2) Other notes are the same as in Table 2 .
and Residence4 variables for men are statistically significantly negative for no-pay leave. In particular, male workers with higher levels of happiness are less likely to have unpaid leave, keeping a good connection with their employment. In contrast, the estimated coefficient of the Race3 variable is statistically significantly positive for unpaid leave. This means that male Mainlander workers are more likely to have unpaid leave. Moreover, Table 2 also shows that the estimated coefficients of Edu4, Marit4, and Position3 variables for women are statistically significantly negative for unpaid leave. This indicates that female workers with highest educational attainment, widowed, and of medium level of social class are less likely to have unpaid leave. Furthermore, Table 3 shows the marginal effect of unpaid leave without economic factors. Although the results are similar to Table 2 , some features are still of interest.
For example, the variables of Age3, Age4, and Age5 have smaller marginal effects of unpaid leave than Age1. This means that older workers are in a stronger position to keep their jobs; therefore, they are less likely to take unpaid leave from their employment. In contrast, the variable of Race3 has a larger marginal effect than Race1. This result confirms that Mainlander workers have a higher probability of unpaid leave.
Considering individual earnings and family income, most empirical results are similar to Tables 2 and 3 as shown in  Tables 4 and 5 . In particular, the estimated coefficient of the Earnings variable is statistically significantly negative for unpaid leave. This means that workers with high earnings are less likely to take unpaid leave from the labour market. However, the estimated coefficients of Income and Marit3 variables for women have a significantly positive effect on 8 Economics Research International Notes.
(1) The / is for discrete change of dummy from 0 to 1. (2) Other notes are the same as in Table 2. unpaid leave. This suggests that female workers with high family income and female workers who are divorced or separated have a higher probability of unpaid leave.
Conclusion
This paper examines the factors influencing unpaid leave in Taiwan. The main empirical results show that older workers, people with highest educational attainment, widows and widowers, worker of medium level of social class, and workers living in east areas are less likely to take unpaid leave in labour market. In particular, male Mainlander workers are more likely to take unpaid leave. Moreover, female workers with highest educational attainment, who have been widowed, and workers of medium level of social class are less likely to have unpaid leave. Considering individual earnings and family income, workers with high earnings are less likely to take unpaid leave. Female workers with high family income and divorced or separated female workers have a higher probability of unpaid leave. However, because the First Social Image Survey in 2009 has limited information about employers and the laws of parental and family leave, this paper does not discuss the decisions related to unpaid leave which assuredly affect employment behaviour. A possible later analysis could include more factors influencing employers and parental or family leave that deeply affect labour market.
